
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Monday, 3 /II-Q
Two last things.

A) One last induction thing
(compare withExercise 12

,
HW #7.

PropositionN, 241352
Proof.
Let Aln) be the statement 241(5"- 1).

Step 1 : Is All) true ?

Does 241(64:9) ?
24 124, so All) is true .

Step G
: Assume

A(k) : 241(52- 1) .

To deduce

A(k+1) : 24 11521k,"Il
,

we note that
52(kt! 1 = 52k

+2
-q

- 52K- 1 + g2K
+2- g2K

-

> g2k- 1 + 52K(521)
- 52k1 + 2452

Now 241(52" 1) by the induction hy othesis.p
Moreover

,
24/24 , so 24/24 · 52k by S-POP,

Exercise Bli)-3(b). So 241(521 + 24 . 52K),
by S-POP Exercise B(i)-3(a). So Alktll follows.

Therefore
, by induction, Aln is true ANC /No E



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

②
B) One last Fibonacci thing .

Recall : we define a sequenceRn
of ratios

of Fibonacci numbers by

Ru = En+ (n >- 1),
-

n

whereIn is the n Fibonacci number.

The
sequence

of Rn's begins

↑ G , B , 6 ,
8
,
13 ,A , Bs e 100 ,

-> 1
,
2, 1

.
5
,

1
.
6667

,
1
.
6
,

1
.
625
,
16154

,
1
.
6191
,

1a 6177
, 00

In fact :

Theorem.
lim Ru = # = 1

+ 5
= 1. 61803 .

4 ->

Proof (sketch)

Suppose lim Rn = L .
n->

We'll prove that L
=f

.

To do so
,
recall that

Enty = Entit En.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

3

Divide through byFry :

Enz = 1 + u
this is 9.

-Ent
/

this is Rn+.

So Ruti-I + I
C (* )

Ru

Now note that :

I - I(a) lim
T lim Rn

= 1 , by limit laws .
n +02n

n - N

(b) AsIn approachesa, so does n+l, so

line Rn+= im R-

So (*)
,
in the limit as n-c

,gives
L= 1 +H .

Multiply through by L+)
or

(2-L-1 =0
.

Solve for
using

the quadratic formula :



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

t

-> It (1)- 4 (1)+ 1) = 1 = /
.

5

2 2

Now all of the Rn's are positive, so their
limit I can't be negative, so I can't
equal (1-5//2, so we conclude that

L = 1 + 5 = !
2 ATWMR .


